Dental caries and bacterial load in saliva and dental biofilm of type 1 diabetics on continuous subcutaneous insulin infusion
Objectives: Since most of the studies evaluates diabetics on multiple daily injections therapy and continuous subcutaneous insulin infusion may help gain better metabolic control and prevent complications, the objective of this study was to evaluate the prevalence of dental caries, the unstimulated salivary flow rate and the total bacteria load, Streptococcus spp. levels and Lactobacillus spp. levels in saliva and supragingival dental biofilm of type 1 diabetics on insulin pump. Material and Methods: Sixty patients with type 1 diabetes on insulin pump and 60 nondiabetic individuals were included. The dental caries evaluation was performed using ICDAS and the oral hygiene was assessed according to Greene and Vermillion Simplified Oral Hygiene Index. Unstimulated saliva and supragingival dental biofilm were collected.
Total bacteria, Streptococcus spp. and Lactobacillus spp. was quantified by qPCR. Results: Patients with type 1 diabetes had a higher prevalence of dental caries and filled and missing teeth when compared with the control group. These patients were associated with more risk factors for the development of dental caries, namely a lower unstimulated salivary flow rate and a higher bacterial load in saliva and dental biofilm. Conclusion: Some risk factors related to dental caries were associated with type 1 diabetics.
An early diagnosis combined with the evaluation of the risk profile of the diabetic patient is imperative, allowing the dental caries to be analyzed through a perspective of prevention and the patient to be integrated into an individualized oral health program. Regarding dental caries, the results are controversial.
Keywords
Some authors reported a higher prevalence of dental caries in diabetic patients 1, 21, 23 , but others reported a similar 3, 25 or even a lower prevalence 13, 26 .
Since most of the studies evaluates diabetics on multiple daily injections therapy and CSII may help obtain better metabolic control and prevent complications, the objective of this study was to evaluate the prevalence of dental caries, the unstimulated salivary flow rate and the total bacteria load, Streptococcus spp. levels and Lactobacillus spp. levels in saliva and supragingival dental biofilm of type 1 diabetics on insulin pump. Oral hygiene was evaluated using the Simplified Oral Hygiene Index from Greene e Vermillion (OHI-S) 12 (1939).
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Unstimulated whole saliva and supragingival dental biofilm were collected from both groups. Patients were previously advised not to eat, drink, brush their teeth or smoke for at least 2 hours prior to sampling. The appointments were conducted during the morning. Regarding metabolic control, 55% of the patients with diabetes were considered poorly controlled (HbA 1c >7.5%).
Regarding oral hygiene habits, no differences were found between groups. Most patients reported brushing their teeth at least twice a day and not using dental floss (Table 1) . Half of the patients with type 1 diabetes reported having hypoglycemic episodes at night, but only one reported performing tooth brushing after sugar intake.
Diabetics
The diabetic patients had a greater number of decayed teeth than individuals from the control group ( The diabetic patients had a lower salivary flow rate than the individuals of the control group (p=0.004).
The unstimulated salivary flow rate of the diabetic patients was 0.309±0.049 ml/min and that of the control group was 0.335±0.047 ml/min.
Correlation between the metabolic control of the patients with diabetes and the unstimulated salivary The diabetics had a higher salivary total bacterial load when compared with subjects of the control group. There were statistically significant differences between groups regarding salivary total bacteria load (p=0.036), Streptococcus spp. levels (p=0.050), and Lactobacillus spp. levels (p=0.050) (Figures 1 to 3) .
Regarding the dental biofilm, samples from patients with type 1 diabetes also had a higher total bacterial load when compared with those in the control group. Statistically significant differences were found between groups for total bacteria load (p<0.001), Streptococcus spp. levels (p=0.011), and Lactobacillus spp. levels (p=0.007) (Figures 4 to 6) .
No association was found between saliva and dental biofilm bacterial composition and HbA 1 c (p>0.05) or the time elapsed since the diagnosis of diabetes (p>0.05).
The patients with more than three decayed teeth (D 1-6 ) had a higher total bacterial load in saliva (p=0.042), a higher load of Streptococcus spp. in saliva (p=0.050) and in dental biofilm (p=0.042), and a higher load of Lactobacillus spp. in saliva (p=0.029) and in dental biofilm (p=0.044). The diabetic patients had a higher number of decayed teeth than individuals in the control group.
These differences between groups were found to be statistically significant, in agreement with some studies found in the literature regarding patients on multiple insulin injections therapy 1, 6, 23 .
Teeth demineralization can be favored by a decrease in the salivary flow rate (which is often associated with the diabetic population) and promotes bacterial proliferation by reducing the rates of elimination of substrates and of dissolution of sugars, as well as less effective mechanisms of pH regulation and antimicrobial action Busato, et al. 7 (2012) reported a negative impact of the low salivary flow rate on the quality of life of a group of adolescents with type 1 diabetes. Contrary to the results of this study, some authors 6, 8, 20 suggest a worsening of the situation with age and, consequently, with the duration of the disease. Some authors 6, 8, 20 have also found a correlation between low salivary flow rate and poor metabolic control, but others 15, 18, 29 did not find these correlations in their studies.
Among .
A high oral bacterial load can also be a risk factor, since the cariogenic bacteria are necessary for the development of dental caries 11 . 1, 27 .
The different inclusion criteria, the reduced size of some samples (as well as the consequent creation of groups with few elements after stratification by metabolic control) may, nevertheless, justify the lack of statistically significant results of some studies.
The importance of the study of the oral hygiene habits is clear since they represent an essential causal factor for the accumulation of dental biofilm 30, 33 . Although a significant proportion of studies attribute higher plaque levels to patients with type 1 diabetes 17, 23, 25 , the evaluation of the oral hygiene habits is not performed in the majority of them.
Studies evaluating the bacterial composition of the dental biofilm of patients with type 1 diabetes were not found. In this study, the results of the microbiological analysis revealed that patients with type 1 diabetes have a higher total bacterial load in the dental biofilm.
Moreover, a correlation between decayed, missing and/or filled teeth and the bacterial load in the dental biofilm was found, which demonstrates the importance of the dental biofilm as a risk factor for dental caries.
The correlation between the diabetics' metabolic control and the susceptibility to dental caries reported 
Conclusions
An early diagnosis combined with the risk profile evaluation of the diabetic patient is imperative, allowing dental caries to be analyzed through a perspective of prevention. The clinician needs to know which risk factors for dental caries may be associated with patients with diabetes so that, after analysis, the patient can be integrated into an individualized oral health program, according to its risk profile.
